The main objective of this paper aims at developing a methodology that takes into account the human factor extracted from the data base used by the recommender systems, and which allow to resolve the specific problems of prediction and recommendation. In this work, we propose to extract the user ' 
Introduction
Personalization of services using a user's Human Values Scale (HVS) can improve his/her satisfaction. According to [6] , the information society will be followed by a society in which individuals will prioritize their decisions in interactions that involve a high degree of emotion, which will be a relevant issue in their values scale. Therefore, we are witnessing a cyclical transformation in society affecting its values scale.
In traditional psychology [11] the HVS is treated as the set of desirable and non-situational goals whose significance can vary from one person to another and govern their life like a set of individual principles.
Recommender systems (RS) represent user preferences for the purpose of suggesting items to purchase or examine. They have become fundamental applications in electronic commerce and information access, providing suggestions that effectively prune large information spaces so that users are directed toward those items that best meet their needs and preferences [1] .
The important point in this research is to obtain the HVS from the user profile which is obtained from the data base (DB). The users profile corresponds to the modelling of an object in a compact way with its main characteristics [5] . This profile includes not only personal data and computing system characteristics but also behaviour guidelines, personal interests and preferences. It is represented by a structure of data suitable for its analysis, recovery and use. In computing terms, an user profile is the representation of a set of characteristics that describe a person in the role of user of a given adaptative system. An user profile is usually registered in a attributevalue way. The system keeps, analyse and release this information to the adaptable part. The aspects to take into account for the developing of the users profiles are: which is the relevant information, how to obtain it, how to represent it, how to keep it up-dated, which recovery methods to implement and how to use the information to adapt the system in an authomatic way.
The important point in this research is to obtain the HVS from the consumer profile which is obtained from the DB. The consumers profile corresponds to the modelling of an object in a compact way with its main characteristics [5] .
Our research is focused on the analysis of HVS using the Schwartz Value Survey (SVS) [11] , which can take advantage of the DB through its attributes to define a methodology that responds with more exactitude to preferences and interests of the consumer.
The paper is organized as follows. In Section 2, a brief introduction to work related to the HVS is presented. Section 3 gives a study of the HVS in DB for RS. In Section 4, we describe the methodology proposed to obtain the HVS of the consumer from DB. Next, in Section 5, we illustrate the proposed methodology through a RS of banking services. Finally, Section 6 offers some conclusions and suggestions for future work.
Related work
Research studies [9] have proved the influence of human values on the perception and decision making of human beings. These studies reveal the value structure of each individual, in particular the values to which a greater or smaller importance is assigned, as they play a determining a role in perception as in decision making. We carried out an analysis of the most used scales on research for measuring human values [7] . Some do not measure the range of human values relevant in many life domains; others, despite their intention of covering the range of human values comprehensively, leave out critical content (e.g., tradition and power values); in other cases some items are highly sensitive to prevailing economic conditions and measure individuals' values only indirectly. We consider that the most suitable technique to apply in this research is the Schwartz scale of values, as it covers 56 human values included in 10 basic values (see Table 1 ). The reliability and validity of the Schwartz value survey have been demonstrated in several studies [6] and [11] . The Schwartz Value Survey [10] consists of 40 items, each one associated with an asymmetric scale from one (opposed to personal values) to six (of supreme importance), indicating the importance of this value as a guiding principle in the user's life. The survey items are distributed among 10 universal dimensions (see Table  1 and Figure 2 .a), which respond to different underlying motivations of the values integrating them. We call these dimensions meta-attributes. They are grouped taking into account compatible typologies and the diametrically opposed incompatible typologies (see Figure 1 ), which represent a contradiction of objectives that would generate a conflict in the user. This value type is derived from the need for variety and stimulation in order to maintain an optimal level of activation.
SelfDirection
Independent thought and action (for example, choosing, creating, exploring). Self-direction comes from the need for control and mastery along with the need for autonomy and independence. Universalis m Understanding, appreciation, tolerance, and protection of the welfare for all people and for nature. Benevolence Preserve and enhance the welfare of people with whom one is in frequent personal contact. This is a concern for the welfare of others that is more narrowly defined than Universalism. Tradition Respect, commitment, and acceptance of the customs and ideas that one's culture or religion imposes on the individual. A traditional mode of behaviour becomes a symbol of the group's solidarity and an expression of its unique worth and, hopefully, its survival.
Conformity
Restraint of action, inclinations, and impulses likely to upset or harm others and violate social expectations or norms. It is derived from the requirement that individuals inhibit inclinations that might be socially disruptive in order for personal interaction and group functioning to run smoothly. Security Safety, harmony, and stability of society or relationships, and of self.
The HVS in DB for RS
The DB concept fixes some of its own characteristics, for example: The real world considers inter-relations between data and semantic restrictions which must be present in a DB. In a DB are kept not only entities and attributes but also inter-relations between data. On the other hand, nowadays a great importance is given to the semantic restrictions, so these are kept together with the data. These characteristics are important to create the consumers
HVS from the DB. In our research, the general information of the consumer is useful for the recommendation process since we can deduce that the values scale can be applied to flexible entities, for instance a DB.
Values act as a central means of rationalizing action within the human mind. Given a goal, values dictate the way in which the goal will be accomplished [2] . The values scale is represented by goals (implicit or explicit) which are conscious of the needs of every flexible and autonomous social entity.
The HVS is an integral approach to consumer and can take advantage of the DB using its characteristics in order to use them in the processes of the recommendation [8] . 
Obtaining the HVS of a consumer from DB
To calculate the HVS of a consumer, we must first obtain the consumer's general characteristics from the DB by applying the SVS. Then, through the proposed method, support will be given to the RS to make suggestions as a function of the his/her HVS.
The HVS Test
The SVS provides a set of universal values classified into four groups: Openness to Change, Conservatism, Self-transcendence, and Selfenhancement. These four groups are further divided into 10 sets of universal values (described above), which have n items to calculate the consumer HVS. Each item is defined in [0, 1]. (see Figure 2 .a).
Information distribution
The values of the DBs from the RS provide relevant information about the consumer, from which we wish to obtain the HVS. In our model, the technique represents the values as points in a multidimensional space. Distances between points reflect empirical relations between the values that can be measured by the correlations between the scores that give their importance for the person. A bigger conceptual similarity between two values shows that they are more related empirically, and therefore they will be closer in the multidimensional space. Figure 1 shows the items related to the HVS.
According to Figure 1 , the set of parameters that define the HVS are: to take advantage of the consumer HVS to provide information to the RS to improve the recommendations made to the consumer. To achieve this objective, the following methodology will be used.
Calculation of numerical values.
In this stage, the calculations are made to obtain the consumer HVS, following a series of steps.
Step 1: Obtain the individual qualification of each Vh:
Where: a n = number of attributes evaluated in Vh .
Step 2: Calculate the numerical value of each Vu:
Where: a n = number of attributes evaluated in Vu .
Step 3: Perform the global calculation of the consumer HVS:
Where: Vu n = total number of universal values in the HVS. 
Generating recommendations.
Although the effectiveness of existing recommender systems is remarkable, they still have serious limitations as they are unable to perform qualitative inference on the recommendations they offer and are incapable of dealing with the defeasible nature of users' preferences. In this context, defeasible argumentation frameworks [4] have evolved to become a sound setting to formalize common sense qualitative reasoning.
In the last years several specialized techniques for improving web search have been developed. Most existing approaches are still limited, mainly due to the absence of qualitative criteria for ranking results and insensitivity to user preferences for guiding the search. At the same time, defeasible argumentation evolved as a successful approach in AI to model common sense qualitative reasoning with applications in many areas, such as agent theory, knowledge engineering and legal reasoning [3] .
We contend that defeasible argumentation, propose methodology in [3] , can be integrated into existing recommender system technologies, paving the way to solve the problems of the recommender processes.
We will analyze our proposal in the next section, illustrating it with a case study.
Illustration
We illustrate the proposed methodology through a RS for banking services. Nowadays, banks offer their customers products and services using RS, taking into account their interests, preferences and attitudes, and the consumer's interactions with the system (transactions). DB registers the consumer's movements so that the RS can offer more suitable solutions that will increase the confidence of the customer in the banking organization. This allows the bank to know the customer, interpreting his/her necessities, capacities and attitudes to consumption. Banking transactions that would help the recommendation process include card contracts, relationship indicators, movements of current account, domiciled invoices, card movements, and income. The case study develops thanks to the data provided by the company Agents Inspired Technology (AIT) on the transactions from the banking services of a bank we call Bank A; with more than 3 millions customers, the data corresponds to the movements accomplished during the period 99-04. For this case study, we develops an example from one of the thousand operations practised by Bank A.
Description
Assume an intelligent agent A with a knowledge base (K, ) that contains information on the conditions under which Services Bank A, according to the HVS of their customers, offer a credit service to purchase a high technology hybrid vehicle. To offer credit for this type of product, the bank conditions are that the customer: 1) must have a high degree of openness to change; 2) must have a high score in the values group of self-enhancement; 3) because of the product/service offered, the level of conservatism must be less that 50%; and 4) the level of self-transcendence must be less than 50%.
The data kept in the bank DB, are used to obtain the HVS of the costumer from the transactions realised by the consumer, for example: If the DB has information on Jordi Vilá carrying out 7800 euros monthly deposits then the power value has a score of 0.75. If Jordi Vilá spends regularly on leasure activities such as pubs, restaurants or clubs then the score for the pleasure value is 0.80. And so on to obtain information from the DB and therefore the numerical score for all the values contained in the HVS (see Figure 2 .b.).
Applying the methodology
Following the methodology proposed by [8] , the general characteristics of the consumer are obtained through the DB that computes the consumer data for the bank's RS. According to (3) , and as a result of applying the SVS, we obtain the following results.
We calculate the consumers HVS from the DB.
Step 1: Applying equation 4, we obtain the 10 human values of the consumer as follows.
In the same way we calculate the other human values: Figure 2 . Parameters tree to classify the HVS.
Step Step 3: In this last step we calculate the consumer HVS using equation 6.
Once obtained the HVS we can carry on with the recommendation process by using an approach with defeasible argumentation.
Alternative with defeasible argumentation
One solution to the problem is by using defeasible argumentation. Considering that the bank conditions for offering the credit service to Jordi Vilá affect the four main universal values groups directly, these will be considered in the recommender process. ; and, Therefore, the logic defeasible argumentation is as follows:
Considering the universal values group from Jordi Vilá, we have:
The possible values to measure the grade or level of score from the universal values is given by: Note that in all four groups, conditions for the bank to offer the service to the consumer Jordi Vilá are fulfilled. Therefore the system recommends sending the brochure and all the details regarding the credit service to this distinguished customer. therefore the system recommend to the bank not to offer the credit service to the consumer Montse Rovira.
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Conclusions and future works
In this paper, we show a methodology based on defeasible argumentation to RS based on the consumer's HVS. This HVS is obtained directly from the data base.
Through the proposed methodology, it is possible to calculate the HVS from the DB without disturbing the consumer with surveys. The preliminary results obtained from the illustration, in section 5, on banking services show that the HVS of the consumers is important to improve the recommender processes.
In future, we will work on the implementation of this methodology to test it using machine-learning techniques to obtain better recommendations in multiple areas. It is intended to extend the use of defeasible argumentation to obtain diverse techniques to improve the consumer's decision making. 
